Allosteric inactivation of a trypsin-like serine protease by an antibody binding to the 37- and 70-loops.
Serine protease catalytic activity is in many cases regulated by conformational changes initiated by binding of physiological modulators to exosites located distantly from the active site. Inhibitory monoclonal antibodies binding to such exosites are potential therapeutics and offer opportunities for elucidating fundamental allosteric mechanisms. The monoclonal antibody mU1 has previously been shown to be able to inhibit the function of murine urokinase-type plasminogen activator in vivo. We have now mapped the epitope of mU1 to the catalytic domain's 37- and 70-loops, situated about 20 Å from the S1 specificity pocket of the active site. Our data suggest that binding of mU1 destabilizes the catalytic domain and results in conformational transition into a state, in which the N-terminal amino group of Ile16 is less efficiently stabilizing the oxyanion hole and in which the active site has a reduced affinity for substrates and inhibitors. Furthermore, we found evidence for functional interactions between residues in uPA's C-terminal catalytic domain and its N-terminal A-chain, as deletion of the A-chain facilitates the mU1-induced conformational distortion. The inactive, distorted state is by several criteria similar to the E* conformation described for other serine proteases. Hence, agents targeting serine protease conformation through binding to exosites in the 37- and 70-loops represent a new class of potential therapeutics.